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[0001 J This application claims the benefit of Korean Application No. 10-2002- 
0074059 filed on November 26, 2002, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

[0002] The present invention relates to a power supply of an electrical apparatus, and 
more particularly, to a power supply employing a standby power converter for use in a 
standby mode of an electrical apparatus. 
Discussion of the Related Art 
io [0003] Since a typical electrical apparatus operates on an AC power source but 

internally requires at least one DC power supply, the apparatus requires internal means for AC 
to DC conversion. Meanwhile, for saving energy, the same apparatus is provided with a 
standby mode, allowing continuous operation with minimum power consumption, in addition 
to a normal operational mode for its normal functions. During the standby mode, which is 
is typically initiated by detecting a predetermined period of non-use, a microcomputer is 
supplied with minimum power to output a control signal for controlling the system while 
enabling a revival of the system's normal functions as desired. Accordingly, a voltage 
regulator is generally employed to output a regulated voltage during normal operation as well 
as during the standby mode, thus providing both normal operating power and standby mode 
20 power to the microcomputer. 

[0004] FIG. 1 illustrates a power supply according to a related art, for use in an 
electrical apparatus as described above. 

[0005] Referring to FIG. 1, a power supply of an electrical apparatus according to a 
related art is comprised of a DC power supply 10 for outputting a DC voltage converted from 
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a commercial AC voltage source; a voltage regulator 20 for outputting a regulated voltage; a 
microcomputer 30, receiving the regulated voltage, for outputting a mode control signal 
according to the operational mode of the electrical apparatus, i.e., normal and standby; and a 
power converter 40, controlled by the mode control signal, for converting a received DC 
s voltage into a plurality of operation voltages, for example, 5V and 12V, required for powering 
a plurality of loads 50 and 60. 

[0006] In the operation of the above power supply, the DC power supply 1 0 outputs a 
DC voltage to the voltage regulator 20 and power converter 30, and the voltage regulator 
supplies a regulated voltage to the microcomputer 30, which uses the regulated voltage as its 
10 main power for outputting the mode control signal to the power converter 40. The main 
power requires regulation due to its simultaneous use for the overall operation of the power 
supply as well as other components of the electrical apparatus. In a normal operational 
mode, the mode control signal of the microcomputer 30 enables the power converter 40 to 
supply respective DC voltage outputs to the loads 50 and 60, but in standby mode, the mode 
15 control signal turns off the power converter, which cuts off the DC voltage outputs to one or 
more of the loads. 

[0007] It should be noted that, as described above, the voltage regulator 20 is capable 
of supplying a regulated DC voltage having sufficient current to operate numerous 
components in the normal mode. Furthermore, since voltage regulation is inherently 
20 wasteful, the voltage regulator 20 operates at a low efficiency and is especially inefficient in 
the standby mode. Therefore, the power supply according to the related art, which uses the 
voltage regulator for the microcomputer's main power during standby mode, consumes 
excessive power even when operating in the standby mode. 
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SUMMARY OF THE INVENTION 
[0008] Accordingly, the present invention is directed to a power supply that 
substantially obviates one or more of the problems due to limitations and disadvantages of the 
related art. 

5 [0009] An object of the present invention, which has been devised to solve the 

foregoing problem, lies in providing a power supply, by which power consumption of an 
electrical apparatus is reduced by employing a dedicated power converter for standby mode, 
thereby increasing operational efficiency. 

[0010] Additional features and advantages of the invention will be set forth in the 
10 description which follows, and in part will be apparent to those having ordinary skill in the art 
upon examination of the following or may be learned from a practice of the invention. The 
objectives and other advantages of the invention will be realized and attained by the subject 
matter particularly pointed out in the specification and claims hereof as well as in the 
appended drawings. 

is [0011] To achieve these objects and other advantages in accordance with the present 

invention, as embodied and broadly described herein, there is provided a power supply for use 
in an electrical apparatus having a plurality of operational modes including a normal mode 
and a standby mode. The power supply comprises a DC power unit for outputting a DC 
voltage; a microcomputer for outputting a mode control signal according to the operational 

20 mode of the electrical apparatus; a first power converter, controlled by the mode control 
signal, for converting the DC voltage output of the DC power unit into at least one operation 
voltage required for powering a plurality of loads; and a second power converter for 
supplying the microcomputer with a regulated feedback voltage in the standby mode of the 
electrical apparatus. The power supply further comprises a switch for controlling an 
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application of the DC voltage output of the DC power unit to the microcomputer through the 
second power converter, according to the mode of the electrical apparatus. 

[0012] It is to be understood that both the foregoing explanation and the following 
detailed description of the present invention are exemplary and illustrative and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013J The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with the description serve to explain 
the principle of the invention. In the drawings: 

[0014] FIG. 1 is a block diagram of a power supply according to a related art, for use 
in an electrical apparatus; 

[0015] FIG. 2 is a block diagram of a power supply according to the present invention, 
for use in an electrical apparatus; and 

[0016] FIG. 3 is a circuit diagram of the standby power converter of FIG. 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0017] Reference will now be made in detail to the preferred embodiment of the 

present invention, examples of which are illustrated in the accompanying drawings. 

Throughout the drawings, like elements are indicated using the same or similar reference 

designations where possible. 

[0018] The power supply according to the present invention is intended for use in an 

electrical apparatus having a plurality of operational modes including a normal mode and a 
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standby mode. 

10019] Referring to FIG. 2, a power supply according to the present invention 
comprises a DC power supply 100 for outputting a DC voltage converted from a commercial 
AC voltage source; a voltage regulator 200 for outputting a regulated voltage and specifically 
s for outputting a regulated voltage in the normal mode; a microcomputer 300, receiving the 
regulated voltage in the normal mode, for outputting a mode control signal according to the 
operational mode of the electrical apparatus, i.e., normal and standby; and a power converter 
400, controlled by the mode control signal, for converting a received DC voltage into at least 
one operation voltage required for powering a plurality of loads 500 and 600. The example 
lo of FIG. 2 includes loads requiring operation voltages of 5 V and 1 2 V, respectively. 

[0020] The power supply according to the present invention includes a standby power 
converter 700 for supplying the microcomputer 300 with a regulated feedback voltage in the 
standby mode of the electrical apparatus and a switch 800 for selecting DC power applied to 
the microcomputer 300 through the regulator 200 according to the mode control signal from 
is the microcomputer, i.e., in the normal mode or standby mode of the electrical apparatus. 

[0021] In the operation of the above-constructed power supply according to the 
present invention, the DC power unit 100 converts commercial AC power to DC power to be 
supplied to the voltage regulator 200 and the power converter 400, and the voltage regulator 
200 outputs a regulated voltage to the microcomputer 300 based on the DC power supplied 
20 from the DC power unit. The microcomputer 300 uses the DC power supplied from the 
voltage regulator 200 as a main power for enabling the DC converter 400 and thereby control 
operation of the power supply of the electrical apparatus. 

[0022] In standby mode, the microcomputer 300 outputs the mode control signal to 
the switch 800 to apply the DC power to the standby power converter 700, and the switch cuts 
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off the DC power to the voltage regulator 200. Meanwhile, the microcomputer 300 disables 
the DC converter 400. 

[0023] Referring to FIG. 3, a preferred embodiment of the standby power converter 
700 includes a transformer 701 having a plurality of taps, for example, a 5V tap and a 12V tap, 
s to convert the DC power from the DC power unit 100 to the constant voltage. The 5V 
output is fed back through a feedback circuit 702. That is, to minimize power consumption 
in the standby mode, the standby power converter 700 reduces 12V to 5V. 

[0024] Accordingly, a power supply according to the present invention employs the 
standby power converter 700 having the transformer 701 of a small capacity. Hence, the 
io present invention reduces transformation loss, to decrease standby power consumption. The 
power supply according to the present invention feeds back a low voltage in standby mode to 
provide a constant voltage. 

[0025] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of 
is the invention. Thus, it is intended that the present invention cover such modifications and 
variations, provided they come within the scope of the appended claims and their equivalents. 
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